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[57] ABSTRACT 
The invention relates to a coupling device for connect 
ing the terminals of a pair of light-conductive ?laments. 
The coupling device includes a housing, a clamping 
elongated member positioned within a recess formed in 
the housing and having a bore to receive two opposite 
ends of the terminals to be coupled. The clamping mem 
ber is formed with two parallel longitudinal extensions. 
The housing is provided with two grooves each posi 
tioned in the region of the recess of the housing and 
extending transversely to the longitudinal central plane 
of the recess. Each of the grooves accommodates a 
plurality of pressure-transmittin g elements. The housing 
is closed at each end thereof with a cup-shaped enclo 
sure threadably mounted on the housing. Upon thread 
ing the enclosure onto the housing after the terminal to 
be connected with the other terminal has been inserted 
therein the enclosure exerts axial pressure which is 
transmitted to the pressure-transmitting elements lo 
cated in each groove which in turn transmit this pres 

. sure to the extensions of the clamping member so that 
the latter clamps the terminals to be connected. 

23 Claims, 11 Drawing Figures 
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COUPLING DEVICE FOR TERMINALS HAVING 
' LIGHT-CONDUCT IVE FILAMENTS 

BACKGROUND OF THE INVENTION 

The present invention relates to coupling arrange 
ments for fastening together a pair of terminals having 
light-conductive ?laments. 
The coupling devices for coupling terminals ofa pair 

of light-conductive ?laments have been proposed in the 
prior art. Thesecoupling devices generally include a 
tubular clamping member having an individual clamp 
ing element for each of the terminals being connected. 
A longitudinal slot and a transversal slot have been 
provided ‘in the clamping member of the known device 
to obtain the clamping action on the ends of the termi 
nals in a radial direction, which provides the clamping 
of the terminals to be connected independently one 
from another. However, it has been found desirable to 
provide for individual clamping of both opposite termi 
nals by affecting the ends of the terminals to be attached 
from outside. This, however was not achieved in the 
prior art arrangements. 

SUMMARY OF THE INVENTION 

It is therefore. one object of the invention to provide 
a coupling device for coupling terminals of a pair of 
light-conductive ?laments which avoids by simple 
means the short-comings encountered in the prior art. 
Another object of the invention is to provide a cou 

pling device where the axial pressure exerted on the 
terminal ends to be connected is transmitted through 
pressure-transmitting means to clamping means which 
individually clamp each of the terminal ends by apply 
ing an outside turning force onto the housing of the 
device. 
These and other objects of the invention are attained 

by a coupling device for coupling the terminals ofa pair 
of light-conductive ?laments, comprising a housing 
having an open-ended recess, clamping means inserted 
in said recess which clamping means includes an elon 
gated body having a bore to receive opposite ends of a 
pair of terminals of light-conductive ?laments to be 
connected, the elongated body being formed with two 
generally parallel longitudinal extensions de?ning an 
elongated slot therebetween, the housing having in the 
region of each end portion of the recess at least one 
groove including one portion extending outwardly 
from said recess in a direction transverse to the longitu 
dinal center plane of said recess, and another portion 
extending generally parallel to said recess and cap 
means mounted on the housing at each end of said re 
cess. Pressure-transmitting means is located in said 
groove in contact with the elongated body and adapted 
to be engaged by the respective cap means whereby, 
upon turning movement of the cap means in a sense 
threading the same onto the housing, the cap means 
exert axial pressure upon the pressure-transmitting 
means which transmits said pressure to the extensions of 
the elongated body so that the extensions clamp the 
terminals to be connected. 
The advantage of this invention resides in that the 

clamping action on the terminal ends is achieved upon 
pressure applied from outside of the arrangement and 
the substantially axial movement of the threaded cap 
means relative to the clamping member such as an elon 
gated body is transmitted in a right-angled direction so 
that pressure is developed on two parallel extensions of 
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2 
the clamping member which transmits this pressure into 
radial pressure uniformly distributed on the outer sur 
faces of the terminals being connected. 
The housing of the coupling device may be provided 

with a ?ange radially outwardly extending from‘ an 
outer surface of the housing, this flange may be formed 
with a portion at least on one inner side thereof, this 
portion extending inwardly radially towards the recess 
in the housing and adapted to divide the groove formed 
in the housing into two successively positioned grooves 
each longitudinally extending toward the respective 
cap means. 

The pressure-transmitting means may include a plu 
rality of pressure-transmitting elements positioned in 
each of the longitudinally extended grooves in contact 
with one another. 

The pressure-transmitting elements may be balls. 
The coupling device may also include a pair of pres 

sure members each positioned in the respective one of 
the longitudinal grooves between the balls and the re 
spective cap means. 
The coupling device of the invention may further 

include a pair of washers each located between the 
respective one of said pressure members and the respec 
tive cap means. 
The diameter of each of said balls may be substan 

tially smaller than the width of the portion of the 
groove. 
Each of the pressure-transmitting elements may have 

a trapezoidal cross-section, said elements being so posi 
tioned within each of the longitudinally extended 
grooves as to provide a form-locking connection be 
tween each two successively situated elements. 
Each of the pressure-transmitting elements may have 

a triangular cross-section, said elements being so posi 
tioned within each of said longitudinally extended 
grooves as to provide a form-locking connection be 
tween each two successively situated elements. The slot 
of the elongated body may be located in a plane passing 
through the axis of said bore. 

This slot may be located in a plane which is laterally 
off-set relative to the axis of said bore. 
The elongated body may be rigidly connected to said 

housing. 
This elongated body may be glued to said housing. 
The elongated body may be threaded to the housing 

of the coupling device. 
The cap means may include a pair of cup-shaped 

members, each of said cup-shaped members having an 
open end and an internal thread to be fastened to the 
housing. 
The device may further comprise a pair of ?rst seal 

ing rings each positioned between said open end of the 
respective cup-shaped member and the corresponding 
surface of said ?ange. 
Each of said cup-shaped members may include an 

over-hanging cylindrical portion axially extending from 
said open end of the cup-shaped member. 

This overhanging portion may be provided with a 
number of openings, and the respective number of pins 
being inserted into said openings for limiting the unde 
sirable turning movement and loosening of said cap 
means relative to the housing. 
Each of the cap-shaped members may have a thread 

relief region and a second sealing ring may be placed 
into this thread-relief region. 
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A circular recess may be formed at the inner side of 

each of the cup-shaped members, a third sealing ring 
being inserted into this circular recess. 
The objects of the invention may be also attained by 

a coupling device for coupling a terminal of a light-con 
ductive ?lament with an optical element, which device 
comprises a housing having an open-ended recess, a 
chamber to accomodate the optical element, the cham 
ber being in communication with said recess and clamp 
ing means inserted into said recess, the clamping means 
including an elongated body having a bore to receive an 
end of the terminal of the light-conductive ?lament to 
be connected with the optical element, the elongated 
body being formed with two generally parallel longitu 
dinal extensions de?ning an elongated slot therebe 
tween, the housing having in the region of said recess at 
least one groove including one portion extending out 
wardly from said recess in a direction transverse to the 
longitudinal center plane of the recess, and another 
portion extending generally parallel to the recess and 
cap means mounted on the housing at the end of inser 
tion of said terminal therein. Pressure-transmitting 
means is located in said groove in contact with the 
elongated body and adapted to be engaged by the cap 
means whereby, upon turning movement of the cap 
means in a sense threading the same onto the housing, 
the cap means exerts axial pressure upon the pressure 
transmitting means which transmits said pressure to said 
extensions so that the same clamp the terminal when the 
latter is connected to said optical element. 
An optical element to be connected with a terminal 

end by the coupling device of the invention may be 
alternately an emitter or a receiver diode. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the 
accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional elevational view of a coupling 
device partially broken away, in accordance with the 
invention; 
FIG. 2 is a perspective view of a clamping element 

which is mounted in the coupling device shown in FIG. 
1; 
FIG. 3 is a partial sectional view taken along line 

III—III of FIG. 1; , 

FIG. 4 is a partial sectional view illustrating a clamp 
ing element having a slot laterally offset relatively to 
the central bore of the clamping element; 
FIG. 5 is a sectional elevational view of another em 

bodiment of the coupling device, with a portion re 
moved; 
FIG. 6 is a partial sectional view of the pressure 

transmitting elements to be mounted in the coupling 
device, according to a further embodiment of the inven 
tion; 
FIG. 7 is a perspective view of a cup~shaped element 

enclosing the housing of the coupling device in accor 
dance with still another embodiment of the invention; 
FIG. 8 is an axial view, partially in section, showing 

means for limiting undesirable turning movement of the 
cup-shaped member on the housing of the coupling 
device; 
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4 
FIG. 9 is a sectional elevational view of a coupling 

device, partially broken away, illustrating sealing means 
provided in the coupling device according to the inven 
tion; 
FIG. 10 is a partial sectional view taken along line 
-—-X of FIG. 9; and 
FIG. 11 is a sectional elevational view of a coupling 

device utilized for coupling a terminal of a light-con 
ductive ?lament with an optical element. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings, FIG. 1 illustrates the ?rst 
embodiment of the coupling device of the invention 
where the reference numeral 1 designates a housing 
which is formed with an axial central recess 14 to re 
ceive a clamping member 2. The clamping member 2 
separately shown in FIG. 2 is provided with a bore 9 in 
which two opposite terminals 5 with light-conductive 
?laments 3 are to be inserted for coupling together. The 
housing 1 is formed with a ?ange 12 which is outwardly 
radially projected from the outer surface of the housing. 
The ?ange 12 has at one side thereof an inwardly ex 
tending portion 13 which serves as a partition dividing 
a groove formed in the housing into two elongated 
grooves 15 and 15’. The clamping member 2 has a tube 
shaped elongated body formed with two substantially 
parallel extensions 23 and 24 which are spaced one from 
another to de?ne a slot 21 therebetween. Slot 21 is in 
communication with the bore 9. A transversal slot 22 is 
provided in the clamping element 2 which is located in 
the assembly substantially against the partition 13. 
A pressure-transmitting arrangement is provided in 

the coupling device of the foregoing type which in~ 
cludes a cup-shaped cap 7 having an internal thread 71 
to be fastened to the housing 1 having at each opposite 
end thereof the respective external thread. A plurality 
of pressure-transmitting balls 83 are positioned in each 
of the grooves 15 and 15’. Only one groove 15 is fully 
shown in FIGS. 1 and 2. As may be seen in FIGS. 1 and 
2, the groove 15 has a ?rst portion 8 which extends 
outwardly from the recess 14 in a direction transverse 
to the longitudinal central plane of the recess, and an 
other portion 10 extending generally parallel to the 
recess 14. A pressure-transmitting member 81 is placed 
in the assembly between the balls 83 and a substantially 
?at ring 82 located on the inner surface of the cup 
shaped member 7. 
A bore 20 is provided in the lower wall of the cap 7 

to admit the end of a terminal passing thereafter 
through the bore 9 of the clamping member 2. 
When the cap 7 is mounted on the end of the housing 

1 the turning movement of the cap upon threading the 
same onto the housing causes axial pressure on the balls 
83 through the ring 82 and pressure-transmitting mem 
ber 81. This axial pressure is then transmitted to the 
extensions 23, 24 of clamping member 2 in a transverse 
direction so that they clamp the terminals to be con 
nected. The provision of the device with a clamping 
member having a transverse slot 22 dividing one of the 
extensions into two substantially equal parts and with a 
transversal groove 15 at each end of the housing for 
accommodating pressure-transmitting elements pro 
vides a reliable clamping of two opposite terminals 
individually by affecting the clamping action from out 
side of the housing. - 

FIG. 3 shows the clamping member 2 in which the 
longitudinal slot 21 is passing through a plane which 
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passes through the axis of the bore 9 receiving the termi 
nals 5. It should be noted that the diameter of the balls 
83 is substantially smaller than the width of the groove 
15 and the balls 83 are tightly disposed in the groove 15 
in contact with the extension 23 of the clamping mem 
ber 2. 

In the embodiment illustrated in FIG. 4, the longitu 
dinal slot designated as 210, which is analogous to the 
slot 21 of the clamping member, is located in this struc 
ture in a plane which is laterally offset with respect to 
the axis of the bore 9 so that the slot 210 divides a 
clamping member 20 into a smaller portion 240 and a 
larger portion 230. The smaller portion 240 is formed 
with the groove 15 to accommodate the balls 83. This 
construction may be advantageously utilized for the 
terminals of relatively large diameters, whereas the 
structure shown in FIG. 3 may be preferred for the 
terminals of relatively small diameters. 
FIG. 5 illustrates still another embodiment of the 

coupling device where the pressure-transmitting balls 
83 are replaced by the pressure-transmitting elements 84 
each having a trapezoidal cross-section. The elements 
84 are tightly positioned within the groove 15 in such a 
manner that two successively situated elements provide 
a form-locking connection between one another. In this 
embodiment the pressure-transmitting member 81 and 
ring 82 are not required. 
FIG. 6 shows a plurality of pressure-transmitting 

elements 85 each having a triangular cross-section. 
These elements may be placed in the form-locking con 
nection into the groove 15 to transmit the axial pressure 
exerted during threading of the cap 7 onto the housing 
1 to the clamping member 2. 
FIGS. 7 and 8 show still a further embodiment of the 

coupling device where the cap denoted as 70 in this 
structure is formed with an axially extending overhang 
ing portion 72 which has a form ofa segment with angle 
90°. This portion is provided with a number of openings 
50. The respective openings 16 are made in the housing 
1. In assembling, pins 9 are inserted into openings 50 and 
openings 16, respectively, to prevent further turning 
and loosening of the cap 7 on the housing 1. 
FIGS. 9 and 10 illustrate still another embodiment of 

the invention where sealing means are provided in the 
coupling device of the foregoing type. In this embodi 
ment, a circular groove 73 is formed on the inner side of 
the cap 7 to receive a ?rst sealing ring 101 which seals 
the end of the terminal 5 inserted into the coupling 
device. A second sealing ring 102 is located between an 
open end of the cup-shaped cap 7 and the correspond 
ing surface of the flange 12. The third sealing ring 103 is 
placed in the area of the thread-relief region whereby 
all the structure is reliably sealed. It is understood that 
the analogous sealing means (not shown) are provided 
at the other end of the housing wherein the second 
terminal 5 is inserted to be clamped in the coupling 
device. 

FIG. 11 shows a coupling device which may be uti 
lized for connecting a terminal of the light-conductive 
?lament with an optical element such as an emitter, 
receiver diode or the like. As may be seen in FIG. 11, 
the lower part of the coupling device is analogous to 
that illustrated in FIG. 1 and described hereinabove. In 
place of the second terminal to be inserted into the 
coupling device a suitable optical element of any con 
ventional type denoted by numeral 110 may be placed 
into the housing 1 to be coupled with the terminal of the 
light-conductive ?lament. In this case the clamping 
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6 
element 2 is formed with the longitudinal slot 21 de?ned 
by two extensions 23 and 24 operating in the manner 
described above. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also ?nd a 
useful application in other types of coupling devices 
differing from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in a coupling device it is not in~ 
tended to be limited to the details shown, since various 
modi?cations and structural changes may be made 
without departing in any way from the spirit of the 
present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly constitute essen 
tial characteristics of the generic or speci?c aspects of 
this invention. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims. 
1. A coupling device for coupling the terminals of a 

pair of light-conductive ?laments, comprising a housing 
having an open-ended recess; clamping means inserted 
in said recess, said clamping means including an elon 
gated body having a bore to receive opposite ends of a 
pair of terminals of light-conductive ?laments to be 
connected, said elongated body being formed with two 
generally parallel longitudinal extensions-de?ning an 
elongated slot therebetween, said housing having in the 
region of each end portion of said recess at least one 
groove including one portion extending outwardly 
from said recess in a direction transverse to the longitu 
dinal central plane of said recess, and another portion 
extending generally parallel to said recess; cap means 
mounted on said housing at each end of said recess; and 
pressure-transmitting means located in said groove in 
contact with said elongated body and adapted to be 
engaged by the respective cap means whereby, upon 
turning movement of said cap means in a sense thread 
ing the same onto said housing, said cap means exert 
axial pressure upon said pressure-transmitting means 
which transmits said pressure to said extensions so that 
the same clamp the terminals to be connected. 

2. The device of claim 1, wherein said housing in 
cludes a ?ange radially outwardly extending from the 
outer surface of said housing, said ?ange having a por— 
tion at at least one inner side thereof, said portion ex 
tending inwardly radially towards said recess and 
adapted to divide said groove into two successively 
positioned grooves each longitudinally extending 
toward the respective cap means. 

3. The device of claim 2, wherein said pressure-trans 
mitting means include a plurality of pressure-transmit 
ting elements positioned in each of said longitudinally 
extended grooves in contact with one another. 

4. The device of claim 3, wherein said elements are 
balls. 

5. The device of claim 4, further including a pair of 
pressure members each positioned in the respective one 
of said longitudinally extended grooves between said 
balls and the respective cap means. 

6. The device of claim 5, further including a pair of 
washers each located between the respective one of said 
pressure members and the respective cap means. 
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7. The device of claim 6, wherein the diameter of 
each of said balls is substantially smaller than the width 
of said another portion of said groove. 

8. The device of claim 3, wherein each of said ele 
ments has a trapezoidal cross-section, said elements 
being so positioned within each of said longitudinally 
extended grooves as to provide a form-locking connec 
tion between each two successively situated elements. 

9. The device of claim 3, wherein each of said ele 
ments has a triangular cross-section, said elements being 
so positioned within each of said longitudinally ex 
tended grooves as to provide a form-locking connection 
between each two successively situated elements. 

10. The device of claim 3, wherein said slot is located 
in a plane passing through the axis of said bore. 

11. The device of claim 3, wherein said slot is located 
in a plane which is laterally offset relative to the axis of 
said bore. 

12. The device of claim 3, wherein said elongated 
body is rigidly connected to said housing. 

13. The device of claim 12, wherein said elongated 
body is glued to said housing. 

14. The device of claim 12, wherein said elongated 
body is threaded to said housing. 

15. The device of claim 3, wherein said cap means 
include a pair of cup-shaped members, each of said 
cup-shaped members having an open end and an inter 
nal thread to be fastened to said housing. 

16. The device of claim 15, further comprising a pair 
of ?rst sealing rings each positioned between said open 
end of the respective cup-shaped member and the corre 
sponding surface of said ?ange. 

17. The device of claim 16, wherein each of said 
cup-shaped members includes an overhanging cylindri 
cal portion axially extending from said open end of the 
cup-shaped member. 

18. The device of claim 17, wherein said overhanging 
portion is provided with a number of openings, and a 
respective number of pins being inserted into said open 
ings and passing into said housing for limiting the unde 

sirable turning movement and loosening of said cap 
means on said housing. 

19. The device of claim 16, wherein each of said 
cup-shaped members has a thread-relief region and a 
second sealing ring being placed into said thread-relief 
region. 

20. The device of claim 19, wherein a circular recess 
is formed at the inner side of each of said cup~shaped 
members, and a third sealing ring being inserted into 
said circular recess. 

21. A coupling device for coupling a terminal of a 
light-conductive ?lament with an optical element, com 
prising a housing having an open-ended recess and a 

‘chamber to accommodate said optical element, said 
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chamber being in communication with said recess; 
clamping means inserted in said recess, said clamping 
means including an elongated body having a bore to 
receive an end of the terminal of a light-conductive 
?lament to be connected with said optical element, said 
elongated body being formed with two generally paral 
lel longitudinal extensions de?ning an elongated slot 
therebetween; said housing having in the region of said 
recess at least one groove including one portion extend 
ing outwardly from said recess in a direction transverse 
to the longitudinal central plane of said groove, and 
another portion extending generally parallel to said 
recess; cap means mounted on said housing at the end of 
insertion of said terminal therein; and pressure-transmit 
ting means located in said groove in contact with said 
elongated body and adapted to be engaged by said cap 
means whereby, upon turning movement of said cap 
means in a sense threading the same onto said housing, 
said cap means exerts axial pressure upon said pressure 
transmitting means which transmits said pressure to said 
extensions so that the same clamp the terminal when the 
latter is connected to said optical element. 

22. The coupling device of claim 21, wherein said 
optical element is an emitter. 

23. The coupling device of claim 21, wherein said 
optical element is a receiver diode. 
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